Alteration in gamma-glutamyl transpeptidase activity and messenger RNA of human prostate carcinoma cells by androgen.
Concentrations of the synthetic androgen R1881 that correspond to physiologically relevant concentrations of 5alpha-dihydrotestosterone are capable of altering the activity of gamma-glutamyl transpeptidase (GGT) in human prostate carcinoma cells. GGT activity of the androgen-responsive prostate cancer cell line LNCaP increases >50% above that of the control after a 72-h exposure to 1 nM R1881. This elevation in GGT activity occurs as early as 48 h after treatment and is maintained for at least 96 h. Loss of glutathione (GSH) from media and accumulation of intracellular GSH of cells pretreated with 1 nM R1881 occur at a higher rate than in control cells, suggesting that a greater rate of GSH salvage is associated with the increased GGT activity. Immunohistochemical staining detects an increase in GGT-positive staining in cells treated with 1 nM R1881 for 72 h. Steady-state mRNA levels for GGT are elevated above those of the control 24-72 h after treatment. R1881 has no effect on the GGT activity of the androgen-independent prostate cell line DU145. Growth of LNCaP but not DU145 cells is inhibited by 1 nM R1881 compared to that of the control. Inhibitors of GGT activity, acivicin and serine-borate, are capable of dampening or blocking the effect of R1881 on growth. Growth of LNCaP cells treated with 1 nM R1881 plus 100 mM glycylglycine, a stimulator of GGT activity, is inhibited to a greater extent than the growth of LNCaP cells treated with R1881 alone. These data demonstrate that androgens can elevate GGT activity and increase GGT mRNA and protein levels in human prostate carcinoma cells. In addition, compounds able to alter GGT activity are capable of altering androgen-related growth effects.